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A Clamping Device 
FIELD OF THE INVENTION 
The present invention relates to an external fixator 
for orthopaedic use and in particular to the clamps for 
5 the guide rods and drilling pins of * such fixators. 

BACKGROUND OF THE INVENTION 
External bone fixators have been in use for many 
years , although recently there has been a marked revival 
of interest in their deployment in grievous accident 
10 situations particularly those occurring in warfare. 

Weaponry used in modern warfare is capable of inflicting 
far more devastating wounds to exposed human limbs than 
those experienced in earlier times. For example, bullets 
used in today's army, are designed to a far higher standard 
15 of aerodynamics, thus having a correspondingly greater 
propelling speed during passage to the target area. 

The resultant high kinetic energy therefore of the 
modern moving bullet is such that on target impact, where 
the target is the human body r the transference of this 
20 energy to surrounding tissue results in widespread tissue 
damage, remote from the actual path of travel of the 
bullet through the body. Thus although the bullet itself 
may not strike bone directly during penetration, neverthe- 
less, bone structure in the vicinity of the direct impact 
25 area may still suffer shatter and breakage. 

A part of this effect is due to the phenomenon known 
as cavitation where the transference of energy creates 



WO 88/01152 



PCT/GB87/00584 



a negative pressure within the tissue r creating enormous 
soft tissue damage , and sucking in pieces of debris which 
further complicate the injuries. 

Severe bodily damage will also occur from other 

5 sources such as exploding shells and anti-personnel devices 
which also cause bone fractures with attendant heavy 
soft tissue damage* 

The front line surgeon will therefore be confronted 
frequently with compound fractures incurring loss of 

10 bone stock and massive soft tissue damage in the fracture 
area. In many cases, his patient will have taken some 
time to reach him and infection will have set in. In 
addition to this the conditions in which the surgeon 
wiTl~be working wiTX~be poor wittr~inf erioir~l"ight:ing~and 

15 . general medical facilities. He will normally be working 

single handedly and not a specialist in the medical problems 
involved. 

There do exist primitive fixators which are used 
to some effect in these adverse conditions. However 

20 they have to employ a bone cement to set the fixator 

pins which under low temperature conditions is slow to 
set thus placing a limit on versatility. Additionally 
once the cement is set later adjustment becomes impossible 
without intermittent breakage. 

25 More sophisticated fixators are also available but 

for military purposes and in situations where there is 
a shortage of specialist skills and facilities, their 
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uaefuln ss is much reduced due to complexity of operation 

and limitations of use. They also tend to be expensive 

and too heavy. 

For example, a heavy stainless steel known fixator 
5 element employs a pair of U-shaped clamps, in the form 

of scaffolding clamps , one clamp being to hold the guide 

rod of the fixator, the other the fixing pin. 

Each clamp is attached to a disc, the discs having 

serrated mating surfaces which permit relative rotation 
10 through 360*. The clamps are tightened by means of a 

bolt passing through the limbs of the clamps and centrally 

of the discs in assembly. 

Another known fixator uses stainless steel fixing 

elements comprised of at least two centrally tapped circular 
15 clamping discs having channels across one face of each 

disc. 

A spacer disc is inserted between confronting faces 
of the discs in assembly, and clamping of the rod and 
pins is achieved by a nut and bolt passing axially of 
20 the discs through the central tappings. 

In respect of the former known fixator elements, 
it is only possible to clamp a single guide rod and fixing 
pin in the one fixing element, which is a distinct limitation. 

Moreover its construction demands the use of a heavy 
25 and robust material to withstand the clamping forces 
necessary adequately to grip the object being clamped 
without the danger of catastrophic failure. 
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In the latter case, while being a heavy object, 
assembly by use of spacer discs between the mating discs 
is unnecessarily messy. Additionally if a lighter weight 
material were to be used, for example, plastics, the 
5 grip on the objects being clamped would be less than 
desired due to the tendency of the material to yield 
outwardly around the objects being clamped, as the clamping 
force is applied axially of the clamping discs. 

Furthermore, relative rotation of .the discs is merely 
10 dependent on the clamping force exerted, so this tendency 
is ever prevalent especially where more than two discs 
are assembled together. This feature of itself, leads 
to disadvantage even with the known fixator, since whatever 

the clamping force applied, the later possiBTLTEies^of 

15 relative rotational movement between the discs can never 
be ruled out. 

SUMMARY OP THE INVENTION 
It is therefore an object of the present invention 
to provide a fixator which is particularly useful for 
20 military purposes in all types of environments where 

conditions rule out the use of modern sophisticated and 
expensive fixators, and which does not suffer from their 
disadvantage and those of the basic bone cement fixators. 

This object is achieved by employing specially designed 
25 light weight adjustable clamps for the guide rods and 
drilling pins of the fixator, in contrast to the heavy 
stainless steel fittings of prior devices. 
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Th employment of a light weight more flexible material 
such as plastics, demands a different type of construction 
than known heavier metallic fixing elements. 

According to the invention there is provided a clamping 
5 device for the guide rods and drilling pins of an external 
bone fixator comprising at least two pairs of axially 
mounted clamping elements, at least one passageway formed 
between mutually confronting faces of said elements for 
receiving a said guide rod or pin, fastening means for 
10 fastening the elements together to secure the rod or 

pin in the passageway, and mutually engageable complementary 
formations between the confronting faces which interact 
to prevent relative rotation of said elements when in 
engagement across said confronting faces, and to resist 
15 separation thereof as the elements are fastened together 
around said rod or pin in the passageway. 

Normally a number (usually two) or pairs of the 
above defined interengageable clamping elements are mounted 
on a common axis and have radial serrations on their 
20 abutting faces which permit fixed engagement of the clamped 
disc pairs at any rotational position through 360°. 

The above design may be made in a light weight material 
such as plastics while still meeting the needs of construc- 
tional reliability, versatility and adaptability demanded 
25 by modern fixators particularly in wartime situations. 

Particular advantages over the prior art lay in 
its attributes of being light in weight, rotational stabi- 
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lity, and ability to cope with a random insertion of 
drilling pins, when arranged in tandem through such intact 
skin tissues as may be available. 

In short, it has all the advantages of the prior 
5 art without its shortcomings. 

Other advantages of the present invention will become 
apparent from the following description of a preferred 
embodiment given with reference to a number of drawings 
accompanying this specification* 
10 BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings accompanying the specification are 
as follows: 

Figure 1 is a side view of. a clamping device of 

a— bone-fixator; 

15 Figure 2 is a sectional view through the clamping 

device of Figure 1, and including a clamping bolt inserted 
through the central tapping and of a second similar clamping 
device mounted in tandem? 

Figure 3 is an end view of the clamping device of 
20 Figure 1 looking along the arrow A; 

Figure 4 is an end view of the clamping device of 
Figure 1 looking along the arrow B; and 

Figure 5 and 6 are front views respectively of the 
confronting faces of the clamping device of Figure 1. 
25 BEST MODES OF CARRYING OUT THE INVENTION 

The clamping device shown in the drawings is composed 
of two clamping members 1 and 2. 
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The clamping member 1 is a flat circular plate made 
of a stiff plastics material as by injection moulding 
and defining two parallel flat circular faces 3 and 4 
separated by a peripheral region 5. 
5 An arcuate projection 6 extends out of the plane 

of the face 4 along its periphery. The projection 6 
terminates at each end in flat surfaces 7 which lie in 
a plane perpendicular to the circular face 4. 

The flat surfaces extend into the face 4 to the 
10 base wall or a recess 8, the upper wall 9 of which extends 
across the face 4. 

The upper wall 9 is inwardly sloping and divergent 
with respect to the central axis of the circular plate 
1. 

15 The other clamping member 2 is formed of a flat 

circular plate made of a stiff plastics material and 
defining two parallel flat circular faces 10 and 11 separated 
by a peripheral region 12. 

The plate 2 has the same diameter as plate 1 and 

20 shares a common axis in the engaged position shown in 
Figure 1. 

The plate 2 has a sectored portion removed to form 
a flat face 13 perpendicular to the parallel faces 10 
and 11, which rests across the flat surfaces 7. 
25 A ledge 14 projects from the face 10 along the periphery 

of the flat face 13 to engage the recess 8, 

The upper surface 15 of the ledge 14 slopes upwardly 
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to the face 10 and convergent with respect to the common 
axis of the assembled clamping plates 1 and 2. so as 
to provide a complementary fit with the wall 9 of the 
recess 8. 

5 The confronting faces 4 and 10 of the plates 1 and 

2 each have a channel 16, which in the assembled position 
shown, mate to form a passageway 17 for reception of 
a guide rod or drilling pin of the fixator. 

The plates 1 and 2 each have a centrally tapping 

10 18 forming an axial passageway 19 for passage of a clamping 
bolt C shown in Figure 2* 

The face 11 of the plate 2 has a square recess 20 
on the axis of the passage 19 for receiving a corresponding 

— squarec^-head-form--on--the-shank--of— the-claraping_bolt..- 

15 The face 3 of the plate 1 has radial serrations 

S as shown in Figure 4. 

As illustrated in Figure 2, a pair of clamping devices 
qf the design shown in Figure 1, may be mounted on the 
clamping bolt C with their serrated faces in confrontation. 

20 With the passageway 17 in each clamping device designed 

to receive a guide rod and a drilling pin respectively 
of a fixator, the juxtaposition of the rod and pin through 
360° of rotation is then permissible by rotation of one 
fixing element with respect to the other on the se;r rations 

25 s - 

The clamping bolt C is then tightened to draw tl'ie 
clamping elements together, from the slightly separated 
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position shown in Figure 2, until the serrations engage 

at the desired relative rotational positions of the elements. 

As will be evident in Figure 2, the engagement of 
the ledge 14 in the recess 8 and the surface 13 across 

5 the surfaces 7, ensures rotational stability of the discs 
1 and 2 in each disc pair and before the rod and pin 
have been inserted and clamped, and the interaction of 
these surfaces, including surfaces 9 and 15, constitutes 
a bearing resisting the forces of disc separation during 

10 clamping of the rods and pins, 

A variant of the invention is shown in Figure 7. 
This is designed to facilitate the mounting of two pins 
or rods between the clamping members 19 and 20. In this 
case the confronting faces 21 and 22 each have two channels 

15 23 and 24 to either side of a diametrical line of each 
said face. 

A pair of mutually engageable complementary formations 
are formed between confronting faces 21 and 22, each 
similar to that formed between the confronting faces 
20 4 and 10 of the Figures 1 to 6 embodiment, namely features 
6, 7, 8, 9, 13, 14 and 15 depicted in those figures and 
herein fully described with reference thereto. 
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CLAIMS 

1. A clamping device for the guide rods and drilling 
pins of an external bone fixator comprising at least 
two pairs of axially mounted clamping elements , at 

5 least one passageway formed between mutually confronting 

faces of said elements to form a passageway for receiving 
a said guide rod or pin, fastening means for fastening 
said elements together thereby to secure the rod 
or pin in the passageway, and mutually engageable 

10 complementary formations between the confronting 

faces which interact to prevent relative rotation 
of said elements when in engagement across said confronting 
faces to resist separation thereof as the elements 

ar e fastened together around the rod or pin in the 

15 passageway. 

2. A clamping device as claimed in claim 1 wherein said 
formations comprise a projection across one confronting 
face engaging a complementary recess across the other 
confronting face. 

20 3. A clamping device as claimed in claim 2 wherein said 

projection has flat uppper and lower convergent surfaces 
for engaging corresponding flat upper and lower convergent 
surfaces of said recess. 
4. A clamping device as claimed in claim 3 wherein the 

25 flat lower engaging surfaces of said projection and 

said recess are perpendicular to the plane of each 
said respective confronting face of said clamping 
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elements. 

5. A clamping device as claimed in any preceding claim 
wherein said passageway lies on one side of the axis 

of said clamping elements in assembly, and said formations 
5 on the other. 

6. A clamping device as claimed in claim 5 wherein the 
longitudinal axes of said recess and said passageway 
are parallel to one another. 

7. A clamping device as claimed in claim 6 wherein the 

10 clamping element provided with said recess is circular, 
one end face of which is provided with radial serrations 
for engagement with corresponding serrations on a 
said circular end face of the clamping element of 
another said clamping device held in axial tandem, 

15 the other end face being formed with a peripheral 

projection providing said flat lower engaging surface 
of said recess. 

8. A clamping device as claimed in claim 7 wherein the 
outward extension of said peripheral extension is 

20 such that the forward end face thereof is in alignment 
with the end face of the said clamping element provided 
with said first mentioned projection on its other 
end face, whereby both said clamping elements form 
a mutually co-extensive peripheral surface in assembly. 

25 9. A clamping device as claimed in any preceding claim 
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provided with a said passageway and said complementary 
interengaging formations to either side of the axis 
of said clamping elements in assembly. 
10. A clamping device as claimed in claim 9 wherein each 
5 said passageway is nearer to said axis than said 

complementary interengaging formations. 
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